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Question Answer 
 Maximum 

Marks 

 

I.1  

 
𝑣𝑇  =

𝑚𝑔

𝑘
   

 

0.5 

I.2  
𝑧(𝑡)  =

𝑚𝑔

𝑘
 𝑡 +

𝑚

𝑘
 𝑒−𝑘𝑡/𝑚 − 1    

 

1.0 

I.3  

𝑒𝑖  = 𝑣𝐵𝑎2𝜋𝑎 

𝐵𝑎 =
𝜇0

4𝜋

3𝑝𝑎(𝑧0 − 𝑧)

[𝑎2 + (𝑧0 − 𝑧)2]5/2
 

where 

   

 

1.5 

I.4  

𝐵𝑎 =
𝜇0

4𝜋

3𝑝𝑎(𝑧0 − 𝑧)

[𝑎2 + (𝑧0 − 𝑧)2]5/2
 

𝑓𝑒𝑚 = 𝑖2𝜋𝑎𝐵𝑎   

where 

 

1.0 

I.5  Magnitude of the force = 𝑓𝑒𝑚   

 

0.5 

I.6  𝑒𝑖 = 𝐿
𝑑𝑖

𝑑𝑡
+ 𝑖𝑅 

 

 

 

0.5 
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I.7  

The potential energy is converted into 

1. 𝑚𝑣2/2 (kinetic energy) 

2. 𝐿𝑖2/2 (magnetic energy) 

3. 𝑖2𝑅∆𝑡 (Joule loss due to the current in time ∆t ) 

 

1.0 

I.8  Yes  

No 
√ 

Tick in appropriate box. 

 

0.5 

I.9  Resistance =  
2𝜋𝑎

𝜎𝑤∆𝑧′
 

 
 

0.5 

 

I.10  𝑘 =  
𝜇0

4𝜋
 

2 18𝑝2𝜋𝜎𝑤

𝑎4
 

𝑢2

 1 + 𝑢2 5
𝑑𝑢

∞

−∞

 

 

2.0 

I.11  𝑘 =
𝜇0

2𝑝2

𝑎4𝑅0
 

 

1.0 


